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| INTRODUC TI ON
Worldwide populations are aging with economic development as a result of public health initiatives and advances in therapeutic discoveries. Since 1850, life expectancy has advanced by 1 year for every four. 1 Accompanying this change is the rapid development of anti-aging science. There are three schools of thought in the field of aging science. One perspective is the life course approach, which considers that aging is a good and natural process to be embraced as a necessary and positive aspect of life, where the aim is to improve the quality of existing lifespan and "compress" morbidity.
Another view is that aging is undesirable, and that rejuvenation and indeed immortality are possible since the biological basis of aging is understood, and therefore, strategies are possible for engineering negligible senescence. Finally, a hybrid approach is that life span can be extended by anti-aging medicines but with uncertain effects on health. While these advances offer much promise, the ethical perspectives are seldom discussed in cross-disciplinary settings. This article discusses some of the key ethical issues arising from recent advances in biogerontology.
| ADVAN CE S IN G EROSCIEN CE
The biological basis of aging is increasingly understood, and myriad ways of altering aging are now known. The question of whether aging is a disease or not depends on how we should understand disease and health, which is a contentious issue in the philosophy of medicine. One approach holds that disease is a departure from "normal" human functioning, and that if a condition is universal and the result of internal biological processes, it cannot be abnormal. 17 Since all humans age, this approach implies that aging itself is not abnormal, and therefore not Still, it would seem that the preventive rationale for anti-aging medicine is not always sufficiently taken into account in the ethical debate.
The onus is on those who oppose intervening in the aging process to offer an explanation as to why the putative undesirability of doing so outweighs the preventive rationale for intervention. Without prejudging whether they can succeed, one can at least note that it is important for them not to confuse the effects of biological and chronological aging.
Of course, the same point applies to those who support anti-aging research: They must take care not to overestimate the potential impact of such research on the diseases of the elderly-on this, it is primarily scientific experts who can provide the needed reality check. 
| Life extension, justice, and equity
Modern medical science could give humans an extended lifespan, increased life expectancy at birth, and a compression of morbidity in late life. Would this be desirable? An extended life is not (yet) the immortality that has been viewed by some philosophers (e.g., Bernard
Williams) as undesirable for being intolerably "boring" and as undermining the conditions of continued identity. 20 Reasons for and against extending life may be divided into the personal and external. The latter include the increased costs of an older population. But it is not clear that this is problematic if morbidity is compressed. Moreover, longer lives increase the temporal discounting of costs, as well as the number of productive years.
It is also not evident that extended lives mean that the young would unfairly subsidize the old if we adopt a whole-life perspective and think in terms of turn-taking.
Longer lives might, of course, mean more lives and thus raise population ethics issues. Yet the evidence here is unclear. Moreover, the extensions envisaged by geroscience need not be dramatic; and the problematic pressure on global resources is a broader one than that of prolonging human lives.
It would not be ethically problematic to control reproduction and thereby balance a right to a longer life against a right to procreate. how different values should be balanced where they come into conflict. [23] [24] [25] [26] Answering these questions cannot be done in the abstract, and for each case will require a multidisciplinary approach that brings together scientists, economists, political scientists, and ethicists. 
